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PP# 7F1954 and the amendments of 4/28/78 and 5/12/78 Oxamyl en apples.
Commants oa the analytical method snd restdue data.

thn wWorthington, Chemist, Cheuistry 8ranch
Registration Division WH-567

Product Manager No. 16, Frank Sanders and Toxicology Branch

EIN

Theu:  Chief, Chemistry Branch ’ L

E. 1. Du Pont de Hemours and Cowpany proposes that a tolersnce of
2 ppm be established for the combined residuet of oxamyl, methyl M,N- .
-dimethyl-N-{{methylcarbamoy})oxy}-1-thicoxamimidate snd its metabolite
4,N-dimethyl-1-cyanoformamide {n or on apples.

¢ A tolerance of 3 ppa for residues of oxamy) 1a or on celery was
established pursuant to PP#SF1650 (Sac. 180.303). PP#6FI696, mmeor
and PP#1207 proposing tolerances for residues in or on potatoes, citrus
and cottonsced, respectively, are currently in raject status, PPF7FI937
and PP7F2000 proposing tolerances {n er en root crops cnd pineapples,
respectively, are cumuﬂy mding. _ -

R

1. The fate of oxamyl on apples has been adequately de'lhutd. M!. o -
per se, 1s considered tha residue of concern. o

2. The available analytical methodology s suitsdle for M

32. The residue data demonstrate that residue levels mumnq frem O ER
the proposed use will mot exceed the proposed 2 ppm telerance. R

3b. The applé processing data demonstrete that m“an & ut m— Dt *>
trate upon processiing, and that no food adéitive toleraaces m_lnghd CE
4. There 1 no reasonable expectation of mn mMm h mt. -
nilic, poultry or eygs from the propesed e, a o T

5. The petitioner has proposed that the metabolite, DMCF, bc ‘lacludld h <
the tolemance expressien. Toxfcology branch has deun'!md that ONCF S
1s not of toxicological concern; and therefore, it should de deleted fu- e
the propased tolerance. L

— Conclusions S I
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Recommendations

1. Contingent upon the deletion of OMCF from the proposed tolerance,
so that 1t conforms to the form of the established oxamyl tolerance,
Section 180.333, we recormend that the proposed 2 ppm tolerance for
residues of oxamyl on apples be established,

e e gt —

. The oxasyl formulation proposad for use on apples 4n Vydate L,
a 1iquid concertrate, containing 282 active ingredient (or 2 1bs a.i.
per gal.). Tne inert {nqredients of this formulation are 211 cleared

under Section 180.1301.

Tse ranufacturing process for oxaryl was discussed in detall in
the review of PPERF1650. (See Dr. A. Hurmel’s mewo of 12/17/75). The
possicility of dialkyl-t-nitresamines being nresent in the Vydate L

" formulation at low lovels was discussed in detail in our reviews of ,
_pp2561811 and PF#7F1907. The pet{tioner has submitted additional analy-

ses of Vydate L samples by GLC-MS. The additional studies show that less
than 1 ppm (mathod sansitivity) M,N-dimethyl nitrosamine is presant in
the formulataed product. Yechnical oxa s 2am m of 95% ective
matarial. | gy L s 5 ’

;| He do not snticipate any residue
rities at the above levels.

Proposad Use

Oxaryl, as Vydate t, s recommended for use om apples at rates
fanaing from 0.0625 to 0.50 1bs a.1. per 100 gals for the control of
Fursnesn red mites and two spetted spider wites, Sufficient spray solu-

tion §s to be applied to obtain thorough coverage {rumaff), but wot more .

than 430 qals per acre, Proportionally less spray solutiom s to be
applied for concentrate sprayers. Applications are not to be made with-
in 30 days after bloom or within 14 days of harvest. The feeding or
grazing of livestock in treated orchards is prokibited. There is no
restriction on the number of applications perwitted.

Naturs of the Residue

Plant Metabolism: The fate of oxaryl 48 plants was discussed in
detatl in connection with PP#3G1316, 361349 and S5F1650 (see memos of
12732772, 5/13/73, 2/7/74 and 2/28/75 by D. Duffy and 10/17/75 by Or. R,
Hurmel). Metabolism studies have been carried out on tobacco, peanuts,
orsnges, apples, potatoes and recantly on tematoes. Toh results of
these studies are briefly discussed belew. .
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The apple study involved the brushing of young apples with.a~ - - %%
Tabeled oxamyl solution equivalent to 1 1b 2.1./100 gel. (or sbowt Vo
2% the maximum recommended rate). The ripe epples were harvested ... . . .
about 47 days later. An aguecus surface wash of the trested apples. .-
reroved only 2 trace of activity («0.3%). Peel and interfor portioms .. - %
of the washed apples were then sxtracted separately with ntun'm i

l m- £ .v :
0.8-2.0 ppm and were similar in pesl and fnterior fractioas. Almost all -~ : ¥
of the activity (98%) was extracted by the -ﬂanol. ’ : S

After vemoval of the methanol by evaporstion, 773 of the sctivity o
in the resultant aquacus comncentrate partitioned {nte ethyl acetats.
TLC analysis of the ethyl acetate fraction revealed the follewing
composition: 21% oxamyl, per se, 555 exime, 221 N, N-démethy)-1-cyanc-
forcamide, (DMCF) and 2% unidentified residue. The polar fractiea (21%
of the total activity) was purified by colum chrometography and amaly-
zed by TLC. Ho evidence of the mono-glucoss camjugate of the oxime
factasbolite A) or its moncmethyl analog (Metabelfte A'z were detected.
Howaver, after hydrolysis with s-glucosidase 353 of this activity siiter <
shown to be Fatabolite A. o _ : - : s

Thus, 182 of the total activity -after 47 days was present 8¢ sgreat o
compound. Approximately 423 and 173 of the total activity was presamt .
as the exime and DMCF, respectively. #f the remainipg 257 et laast &3 L
was showm te be polyglucose conjuggtes of the exime, . - . .5 .

The srange metsbolism study showed that six weeks after fvmatmemt’ =~ =~ <.
about 9% of the activity was preseat ss pareat compound, €% a8 free - - 17 -
oxime (M,5-dimethyl-2-hydroximino-2-sercaptomethyl-scotamide) 24 2083 - .57 ¢
OMCF (N, N-dimethyl-1-cyano-formmmide). The remuining €3% hes Doan shewm . = -

-

to consist principally of various eanjugates of the oxime and fts wome <..- . : %
and of demmthylated dlfl_nﬂm;; Co TR e *L: S

- P T A L S YT R

In potatoes 14 days after trestmest enly 3% of the activity comddébe = .
extracted with solveats of various pelarity. -Acid and sazymatie By-- - '* - = .7
drolysis experiments relessed zs much as 781 »f ﬂnmﬂuﬂ petivity;. - . sl
The studies showed that the exime and fis demsthylated attves.- i . TaT
comoriss a major portion of the vesidee {n potatees end thid Westve- =%
siducs are largely present ss polysaccharide Gypd comfwpabes,~ :i=: .« . o A3

The results from the erange, and potate studies, s well as ™= "7 . " -
studies done previeusly e peanuts and Mmm*lﬁ 5 ¥
the study om spples. - vy T LY e * 2

. 1a conclusfon the mtsbolisa studles shew & degradat(on oF umy -~ 7.
residues to its oxime énd 1ts some-and & ithylated derfvetives of-":  °
their various mimm Resfdues of DNCF in gpples weps detagied Iy . - ="
the celd studies (which {involved sherter prebervist fatervals) ¥

conversation between Dr, feorge Whitmere snd 3. Neor
e e b
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residues of DMCF, the demethylated oxime metabolites or their com- - F AT
jugates and that thses compounds meed not be included {n the tolersace T
expression. . Therefore, we reiterats our previous conclusien that the

fate of oxaryl fn plants has been adequately delineated. Oxsmyl, per e, S
is the residue of concers. ' AP , :

Animal Metabolism: The fate of oxamyl in snimals has bean discussed 1n
detall most recently in our review of PPE7F1307 (see mmo 10/18/77). . The .
rat metabolism studies showed that approximately 75% of the ingested ™ = . =7
oxary1 was excreted within 72 hrs (principally via the urine). Abeut T S
-of the eliminated activity was present as conjugates of the oxime, fts -
mono-and df-demethylated derivatives, K, N-dimgthyloxamic and N-methyl

oxamic acid. WNo intact oxasyl or free oxise or any other ergane- -

soluble radiolabaled matabolites were detected. fpproximately $0% of

the activity rematining in the tissues was {ncorporated into natural

arino acids. The remaining activity remains unidentified, but was shom

not to be present as any of the organoc-soluble metabolites or their con-

Jugates. Thus, we conclude that metabolism of oxasy! residwes and re-
incorporation of the fragments into natural products has been demon-

strated, the fate of oxamyl, per se, in rats is adequataly delineated.

A third labeled metabolism study investigating the fate of the &
ronoglucose conjugate of the exime, metabolits A, was aleo submfittad.,
This study shows that the fate of the conjugats won fagestion by the -
rat was essentially the same as the parent copownd, . . .

-

T

£ ruminant metsbolism study has been thhﬁin vhich Iwo_,he’hﬁ!%a P
qoats were maintained on a diet centaining 10 ppa ' 'C labeled examyl for W0
and 20 days, respectivaly. Approximately 651 ef the sdwinfstered dose =~ ., .
was eliminated ¥is the urine snd feces within T2 heurs. Bloed and tissm . .-
sesples contained residues squivalent to 1 ppm (ealeulated 23 examyl), == '~
40.70% of this activity was shown to be presest ss amfne scids. Smmples . ..
of muscle, blood, and liver were subjected teo further extrections with .0 ™0
solvents of various polarity. Only trace levels of activity (0,002 pom}- - _
were recovered in the hexane and chlorform extracts. With the enceptisa - - -
of the blood sample, no significant residues were datested inthe meve .~ . -
polar solvents either. A single corpeund sccomnted for the mjority of -
the activity found In blood. It was shom not to be the pavent -t

or any of its metabelites or their conjugates. The svailsbla evid

fndicates that the compound s polar snd has & relatively Jow-mel ar -
weight. The mafority of the activity 't r?m remineé unextracted, -
Hiowever, after hydrolysis with Pronase \R) (an enzyme which vepertafly. -
hydrolyzes almost all proteins with almost cesplete liberatfon of the
constituent amino acids), £3-90% of the activity wes selubiiized end~

analyzed by 6LC. The retention times were the same 23 these for the

smino acid standards. ' o E L
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Approximataly 47¢ of the 1.3 ppm activity in silk was shown to be
inceroorated {nto casein, lactose and triglyceride fats. An additiomal
£% of the act{vity in milk w2s incorporated into wmilk proteins other than
casein. Two additional labeled compounds wers detected fn wilk. How-
ever. it was shown that these compounds did not centain a structursl -
rofety related to oxamyl.

1t 1s our judgement that these studfes show that oxaryl {s rapidly
matabolized and excreted by ruminants and nen-ruminants. The residues
that rormatn in tissues are apparently fragmented and {mcorporated in

natural tissue constituents. Therefore, we conclude that the fate of

oxamyl in animals has been adequately delimeated. Oxamyl, per se is
the res{due of concern.

‘nalytical *ethods

The mathod recormended for enforcement 1s that ef Pease and Holt.
1t has been used for a variety coumodities {ncluding apples. The pre-
cedure 1s based on an alkaline hydrolysis of oxamyl to its more volatile

oxfme;, and thus, the method determines both the parent compownd and its

free oxire,

Oxzryl residues are extracted {ato ethyl acetate, water added and
the ethyl acetate evaporated off. The aquecus solwutien {s then washed
with hexane and made dbasic with IN sodium hydroxide. After a chleve-
for= wash the solution {s heated on 3 stesm bath te cenvert oxamyl to fts-
ox{me. The #ixture {s then saturated with sodium chloride and extrected L
with ethyl acetate. After concentration the vesidues are determined by "
GLC using a flame photometric detector operatiag fn the sulfur meds. -

validation dats have been subritted fer the propesed
on apnles fortified at levels ranging from 0.04-2 ppm. Recoveries
ranged from 78-96%. With the exception of ene valuwe which was 0,04 ppm, =
all of the control values were reported as <0.02 ppm. Mo validation - -
data for the recovery of residues of the oxime from spples has besm sub- i
mitted; however, adequate recaveries of the oxime from peanuts, peamwt
hkulls and tobucco have also bsen demonstritad. ‘

Recovery values from celery sasples fortified at 3 snd 6 ppm renged frem
77-82%. Control values were reported as <0.02 ppm. Recovery valves of

oxamyl from cottonseed fortified at levels of 0.2 and 0.4 ppm ranged

from 87-1102. The cottonseed control values were reportsd as neame _
detected. : , ' .
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A method for the determinatfon of DMCF {s also nnﬂibh. and has
veen discussed in previous reviews. (See the review of PPITF1909 by J.
Jorthington). However, TOX has concluded that DNCF is not of toxicolegt-

cal concern and that it need not be included in the tolerance. Therefore,
no enforcement methodology for DMCF 1s needed. '

In conclusion, adequate enforcerent methodology for the deterain-
atfon of oxazyl residuss in or on apples {s available.

nesidue Data

A total of 19 residus studies from nine states reflecting appli-
cation rates ranging from the lowest recommendad rate up to 2 times the
raximes recormended spray concentration are subaitted. The studies re-
flect single anc multiple (up to 7) ground applications and perharvest
jrtarvals renaing from 2-21 days. The highest residua level reported .
wa3 1.9 oo found 3 days after a single 2Y application. The highest levels
recorted from the maximm pronosed rate at least 14 days after harvest
was 1.1 ppn.  The 1.1 pom was detected 21 days after a single application.
The shove residus levels are from Wapato, Washingten, which had ne rain-
fall during the studies conducted thers, The highest Tevel reported in
the remafning studies was 0.7 ppu, which was detected 2 days after a
third trastment, '

The data sutmitted for apples do mot demomstrate the relatively
ranid rate of decline oxamyl residues usually exhibit. However, it s
our judserent that the proposed 2 ppm telerance level {3 adequats to .
cover residue levels resulting im or on apgles from the prepesed wse.

_ ppif (2 T

Rasidue data for difed apple p})&ace have also been subwitted.
These dats indicate that dried pomace contains approximately V/6
the level present in the fresh fruit. Thersfors, we can cenclude that
no food additive tolerance te cover the residues 1n spple pomace s
needed, .

In conclusion, the available residue dsta desonstrate that the
propesed 2 ppm tolersnce level for vesidues of exanyl 1n or on applés
{s sdequate to cover residues vesulting from the prepesed me.

Yeat, Wilk, Poultry and £g93

The available ruminent feeding study was discussed in detail ia
connection with PP#361349 (sze mamo of 3/5/73 by D. Duffy). Eight lacts-
ting datry cows (two at each level) ware fed walabeled oxasyl at lewels
of 5. 0.2, 10 and 20 ppm for 30 days. One animal from esch level wes
sacrificed st the end of the dosing perfed. The remaining snimils were
sacrificed 7 days later. MBIk was sampled periodically throughowt the
study. Analyses of the milk, wuilk fat, muscle, liver, kidney and fat
sarrles showed no detectahble residues («0.02 ppu) of oxamyl er its exime.
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Oried apple pomace may be fed to beef and dairy cattle at ratas wp
to 50 and 25% of the diet, respectivaly. Therefore, the treated apples
could contribute approximately 2.17 and 2.08 ppm to the beef and dairy
cattle diets, respectively. (2 ppm x 17¥ for processing losses x 50%
of the diet = 0.17 ppm).

The feeding dasa demonstrate that there {s no reasonable expectation
of oxamyl resfdues in meat, fat, weat byproducts or milk from the feeding
of apple pomace derived from treated apples. We do not consider apple
pozace a3 poultry feed item; therefore, we can also conclude there 18

* no expectation of sccondary in poultry or eggs. s :

i ‘ 1. Uorthington
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